The 5' terminus of the RNA moiety of U1 small nuclear ribonucleoprotein particles is required for the splicing of messenger RNA precursors.
We have investigated the role of small nuclear ribonucleoprotein particles (snRNPs) in the in vitro splicing of messenger RNA precursors by a variety of procedures. Removal of the U-type snRNPs from the nuclear extracts of HeLa cells with protein A-Sepharose-coupled human autoimmune antibodies leads to complete loss of splicing activity. The inhibition of splicing can be prevented by saturating the coupled antibodies with purified nucleoplasmic U snRNPs prior to incubation with nuclear extract. We further demonstrate that an intact 5' terminus of U1 snRNA is required for the functioning of U1 snRNP in the splicing reaction. Antibodies directed against the trimethylated cap structure of the U snRNAs inhibit splicing. Upon removal of the first eight nucleotides of the U1 snRNA in the particles by site-directed hydrolysis with ribonuclease H in the presence of a synthetic complementary oligodeoxynucleotide splicing is completely abolished. These results are in strong support of current models suggesting that a base-pairing interaction between the 5' terminus of the U1 snRNA and the 5' splice site of a mRNA precursor is a prerequisite for proper splicing.